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ABSTRACf: Estimates of length-weight relationship in Otolithes cuvieri justify separate equations for 
males (log W = -5.0100 + 3.1365 log L) and females (log W = -5.2000 + 3.1006log L). Relative condi-
tion factor 'Kn' was found to be 0.877-1.946 in males and 0.879-1.328 in females. High 'Kn' values during 
March to September at 180-220 mm 1L in either sexes are indicative of the maturation of gonads. Sepa-
rate equations for length-weight relationship are also justified for males (log W = -5.1126 + 3.0690 log L) 
and females (log W = -5.6400 + 3.3070 log L) of Johnius elongatus:'Kn' values were found to be 0.924-
1.894 for males and 0.894-1.087 for females. High 'Kn' values during January-May and August-September 
at 130 mm 1L onward are indicative of gonadal maturation. 
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INTRODUCTION 
A knowledge of length-weight relationship and of numbers of fish is highly useful in 
fishery practice. Equally vulnerable in this context is 'relative condition factor' which 
is an index of well being of individual fish during given period of time and explains 
differences among individuals of the same size and age in different environmental 
conditions. A lot of work on length-weight relationship and 'condition' has been done 
on the Indo-Pakistani sciaenids (Table I) but none is available on 0. cuvieri and J. 
elongatus. The present study was therefore undertaken. 
MATERIALS AND METHODS 
Samples of 0. cuvieri (513 specimens) and J. elongatus (662 specimens) were col-
lected fortnightly from commercial landings at Karachi Fish Harbour during April, 
1987 to May 1988. Their length and weight were recorded to calculate the length-
weight relationships, using allometric growth equation W = aLb transformed loga-
rithmically as: log W = log a + b log L (Land W = length and weight of fish 'a' and 
'b' = constants) 
The significance of variation in estimates of the coefficient 'b' from expected 'cube 
law' was tested by Students' 't' test: 't' = 'b' -3/S.E 'b' (S.E = standard error) 
The 'relative condition factor' 'Kn' was calculated as the ratio of observed weight to 
calculated weight (LeCren, 1951). The 'Kn' was determined for separate individuals. 
Mean values for each 10 mm size groups and for each month were calculated. 
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RESULTS AND DISCUSSION 
The estimates of the length-weight relationships in 0. cuvieri and J. elongatus are 
shown in Table II and Figs. 1 and 2. In 0. cuvieri, the males are heavier and grow 
faster (regression coefficient b = 3.1365) than the females (b = 3.1008). Since analysis 
of covariance in the regression lines shows the significant values for 'comparison of 
elevation' (F= 10.0865), separate equations were computed for males and females 
(Table III). A significant value of 't' for the exponent 'b' in males ('t' = 3.805, df, 306) 
and non-significant value for females ('t' = 0.048, df, 198) suggest a deviation from 
the so called 'cube law' in males. The 't' test does not negate that the growth is iso-
metric, because a considerable· number of fish used in this study were maturing and 
mature individuals. This has also been demonstrated for Trichiurus sp (Narashimham, 
1970). 
Table I: Estimates of length-weight relationships of some sciaenids. 
Species 
J ohnius belengeri 
Collichthys lucidus 
!. carutta 
Atrobucca nibe 
!. osseus 
!. vogleri 
0. cuvieli 
!. elongatus 
Sex 
M 
F 
c 
M 
M 
F 
c 
M 
F 
c 
M 
F 
c 
M 
F 
c 
M 
F 
M 
F 
a 
-2.1448 
-2.0953 
-1.9502 
-2.6212 
-5.41602 
-5.4619 
-5.5449 
-5.5712 
-5.4613 
-5.5243 
-5.2294 
-5.3097 
-5.2341 
-5.0110 
-5.1394 
-5.0892 
-5.0100 
-5.2000 
-51330 
-5.640 
b 
3.1400 
3.1100 
3.000 
3.4300 
3;2258 
3.2457 
3.2334 
3.2348 
3.1853 
3.2135 
3.1497 
3.1877 
3.1540 
3.0417 
3.1037 
3.0793 
3.1365 
3.1008 
3.6760 
3.3070 
Source 
Husain and Ahmad, 1972 
Hussain, 1975 
Murty, 1979 
Murty, 1980 
Baragi and James, 1980 
Murty and Ramalingam, 1986 
Present study 
Present study 
The 'Kn' values varied from 0.877 to 1.946 in the males and from 0.879 to 1.328 in 
the females (Fig. 3). High values during March to September are indicative of gonadal 
maturation in these months. In males the point of inflection is seen at 180 mm indicat-
ing that a considerable number of samples attained :maturity at this length. Most of 
the males· attained maturity at 200 mm as marked by maximum values of 'Kn'. In 
females the point of inflection at 160 mm suggests that onset of maturation occurs 
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Fig. 1. Log-Log length-weight relationships in males and females of Otolithes cuvieri. 
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Fig~2. Log-Log length-weight relationships in males and females of Johnius elongatus. 
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at this size. The value is minimum at 220 mm showing that the majority of samples 
(about 60%) attained maturity around this size (Fig. 3). 
Table II Length-weight relationships in 0. cuvieri and J.elongatus 
Species/ Sex N a b r S.E. of'a' S.E. of'b' 
0. cuvieri 
Male· 308 -5.0100 3.1370 0.980 0.0855 0.0360 
Female 198 -5.2000 3.1010 0.980 1.3470 2.0950 
J. elongatus 
Male 299 -5.1126 3.0690 0.979 0.0734 0.0388 
Female 357 -5.6400 3.3070 0.085 0.0014 
In J. elongatus, the females are heavier and grow faster (b = 3.307) than the males 
(b=3.069). The analysis of covariance for regression coefficients shows the significant 
values at 95% C.L. for both 'comparison of slopes' (F=21.28144) and 'comparison of 
elevation' (F=99.3548). Hence separate equations were computed for males and 
females (Table III). The 't' test shows a non-significant value for males ('t' = 2.04; df, 
299) and a significant value for the females ('t' · = 8.209; df, 357) suggesting a deviation 
from 'cube law' for the females. The value of the exponent b has generally been found 
to vary between 2.5 and 4.0 (Hile, 1936; Martin, 1949) and for an ideal fish which 
maintains isometry throughout its growth the exponent is 3 (Allen, 1938). The results 
of the present study on the length-weight relationship in 0. cuvieri and J. elongatus 
from Karachi coast are in conformity with observations for J. belengeri (Husain and 
Ahmad, 1972), Collichthys lucidus (Husain, 1975), J. camtta (Murty, 1979), Atrobucca 
nibe (Murty, 1980), J. osseus (Baragi and James,·1980) and J. vogleri (Murty and 
Ramalingam, 1986). 
The mean 'Kn' values were found to be 1.002 (0.924-1.894) for the males and 1.003 
(0.89-1.087) for the females (Fig. 4). High 'Kn' values were marked during February-
April and July-August for males and December-February and July-September for the 
females, which hint at their well being and gonadal maturation during these months. 
In males the point of inflection is seen at 100 mm indicating that some ofthe samples 
(28-30%) attained maturity at this length. However, the majority of them attained 
maturity at 150 mm onward as shown by the minimum value of 'Kn'. In females, the 
point of inflection is at 130 mm indicating that some of the samples of fish (42%) 
attained maturity at this size. The minimum value at 180 mm shows that the majority 
of the fish (about 7'2%) attained maturity by this size. This has also been shown by 
Thompson (1943) who pointed out that high and low condition in Pleuronectes plates-
sa occurs before and after spawning. 
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Fig.3. Relative condition factor, 'Kn' in 0. cuvieriin months and size groups. Bars 
indicate 95% confidence limit. 
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Table ill: Analysis of cavariance to test the significance of difference between regres-
sion lines of sexes in the length-weight relationships of 0. cuvieri and J. elongatus 
0. cuvieri J.elongatus 
s.v. Deviation from regression Deviation from regression 
df SS MS df SS MS 
Due to regression within sexes 502 2.056628 0.004097 653 1.0800 0.001654 
Differences between regression 
coefficients 1 2.001208 0.001208 1 0.0352 0.035200 
Residual due to regression 
pooled within 503 2.057836 0.004094 654 1.1152 0.001705 
Difference between adjusted 
means 1 0.041264 0.041264 1 0.1694 0.169400 
Total 504 2.099100 655 1.2846 
Comparison of slopes F = 3.3916, ( df 502, 1) NS F = 21.2817, ( df 1,653) S 
Comparison of elevation F = 10.0865, ( df 503,l)S F = 99.3548, ( df 1, 654) S 
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